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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To properly perform an automatic density 
adjustment even when a document cover is opened so as to provide a 
good copy image by preparing a histogram from image data, correcting 
the image data, based on the histogram, and adjusting the density, 
based on the correction. 

SOLUTION: A histogram preparation circuit 80 prepares a histogram 
of density according to image data from a scanner part 1. Also a 
correction reference value calculation part 81 calculates a correction 
reference value, based on a histogram prepared in the histogram 
preparation circuit 80. In addition, a range correction circuit 82 
corrects a density range using the correction reference value from 
the correction reference value calculation part 81 so as to 
automatically adjust the density at real time. Thus, because the 
histogram can be prepared by prescanning operation without 
performing data sampling from those parts other than documents, the 
density can be adjusted automatically by a proper correction 
reference value. 
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[0 0 5 3] «*3lE9-f Vft*^^^? 6(411 1 4 60* 

8 3A»e>(0 5-f ^iafflft#HDEN^A*S*b. 
httif^FDATO.O-FDAT 1 2£^n y^»*8B 
7 S^tti^U iCPUl lfrh<Ot ] J Tff^-CRS T 

5. 

[0 0 5 4] * n y^SSiSB 7 5(4, BJj££9>f 
V>?7 6^5)O|U^ffFDAT0-FDAT 1 2, 
Jfctf* * -T -f-U 1 ^ 6 cOiSj^I^SB * n 5/ * if J$rG C K*s 
A^£tK ^HCK^^!)^^ 7 45^0114^ 
7 1^f5o *ny*«£»7 5tt, ff^FDAT 
Wfltasi, 3, 7, F, IF, 3F, 7F, IFF, 3. 
FF, 7 F F , FFF, 1 F F F <D\ ^i\fi*<0 t t \Z y 

Ajym&mxi* ° y^m#o 1 ?a m^-ra. ^ 

f§ £J" F D AT^iT"' f' C0>#. EP % V D A T = 1 , 
3(11), 7 till). F (1111) ~>v>k$* 
1 */ c: ^ l'dl^j1"o. 



(8) 



[0055] #^>*74I4, ^C7^«ta7 5*»f) 
CO* n y ^(5 ;lj-HCK/1^SJl, K 0 (7) £ £ * * 

> M&fff #C DT20-CDT23 £ir 1/ ry 6 8 ^UJ 

VrJ-^);. /^>H4 t.-i-:c pui i frw>v V rtim- 

CRSTlCiot^-v'SlC^ 'JTi^ Miff 
CDT20-CDT23 liBl 6 </> J; ) (I a fcaMR-fSfc 

[0 0 5 6J HZ£«ft(|g U- > * 9 7 8 — K 1 a) £ # 
^fyf 7 9 i4C PUI \fr 

t 7 4{&i|i^|2££tL, ^-KKOtJU^ 

[0 0 5 7] «»fi|[ifej4fflS6 7(4, (A ' ) — A — a A 
&nt%-f%m<D" a A" «rlil2r*-« 0 «ESI4^6 7 

■|HSDTS:v/7 h-t^») o 
[0 0 5 8] irL^*6 8f4#7>f >tf>f«K BP*>iB*ff 
*i5S«*a*nTt^V^&tCtT*toil5«J|[ (A') 
— A — a A CO" a A" AM*SSL0-SSL3 

SSL0-SSL3 Oft^" 1 M co^^fi (fS-g-H S D 
ToOffi) /2, AattW 2" ©»^tt («^HSDT 
CDfg) /22 , , AAf#CWt*li (fttHSD 

[0 0 5 9] mW^7 014, MLW (A ') — A — a A £: 
tT^9o fl£»SG7 0l4, -feu** 6 6 A*e>(Dj*JfffS^H 
SDT (_k5£tOA) j&SA^Stu -fe^^^6 8^ibW« 
■«8tfH§-SDT (±5£<OaA) a>A^$*L, 
*£ Ltflr*YDATisa>iSix5. 

[o o 6 o] wnmsuim 7111 

A'= (A') +aB5rff»-r5^(0 r a B J &&J$rt 
5 0 JPWfit^iTE^ 7 lf±, #d^J4»7 5HW 
n 3/ * cDff *H C K A* A* S ttrft*X D AT 5:AoSpP 
6 JP»«*ric«B7 1 feX, ±CPU11 

j&»fccD* y Tff^-CR STCJ:oT^-yS{:^ i;t£ 
ix5c 1219(4, AP3Ht*^ffl7 lo?m*«4r*i-t<o 
T\ ^yr«-g-CRSTOA*«rtc>f = '>ir/Hltta*2 
0 0 0HT% -£<D&* n :y*38£SB7 Srt^cO* n y* 
«-g-HCK^A5felcSttffl[^l/2*ffl*i-5 0 Z<D 

a* tti 6itft-e*>*o-c, «;ttf*Rtt2 00 oh© 

l/2(4l000H£&i^ SMfcfit 1 0 0 0 H<0 1/2 
li8 00H>45 o 010(4, ff-^FDATc0^fbtC*f 

[0 0 6 1 ] SDSaT) 6 9 (4. JDH A ' = (A** ) 4- a B 
Srff^C #D®£ff6 9(4, ir U* * 6 6t**h<Dffi8[tg %r 
USUI, }k VtMWflS&'dtSiS 7 1 Sj>--'j (»))irw.?-'— * COtS 

T*rHitjt5, 131 I 0 14, 3?-ZD ATco3|]|?.^>f^ 



[0 0 6 2] *>f:y^77f4, (A') =A-aAtA 
*= (A') +aB^a»(^9Hftx.Srff/j:5 r 
7 7(D-A-^i87-;r«4, ;jqSSS6 9a»<bcnjD»3gsft 3- 
z DAT^A^j^n. »a 5 «»SB7 oA»e>(o»w*g*fs 

*YDAT34Sft!l*<0»-7-{CA/j5n. iliRft^-CTLl 
JC^i:-C-*(/)A/3S:i»tRU, »«e*flr»WDATSr 

[0 0 6 3] &{C, El 7 (l^fS/S^cto t x h^7A 

cof^ufeSrisg 12, 111 3, iuw^^ ^ >y*--\~-v h 

[0 0 6 4] El 1 2(4 1 7>f UKfX*) A*H#* 
(1A'= (A') +aBS:fHii-5i§^>«^«r*i-# 
^;>^ft-htfc^ 0 ff^MCKte^-f >*n * 
T\ M*«^(C|3jfflLTV^5o J ff^-VDENf4-<-v ; P 
#Hf^§"C\ <f ^HD E Nii7-< yPM^So 
■V-^ffil 7i»io CO M^SSif * I DAT 4- I DAT 7 
(4, ®*»j£cO_t{fc4 try hT'fc<9, ^^f6 2^X 
^^ix5o HjfeStaflf C T L 0 
,U (n— U^A-) -CfcO, X>f;y^6 2l4, AAIDA 
T4~ I DAT 7£-tr U** 6 6SWa :y*f§£g&6 
4-£S 0 

[0065] 1r U** 6 6 f4®*{f -5§- 1 DAT4-ID 

AT7BP*>a«A*flr»wflticj6i:T. t^h^^^u 

^^65i -65 F cotti^ (Mm) SrStRb, iltR^ 
nt«SfltHSDTS:lH*t5. fW^H SDT f4A0|? 
«6 9-C9-f vWcjSCTS^f+ltSixSflRSc (XDA 
T) mm&lnZo *<{ 7liCO»*A/3ft*C 
T L 1 (C<t ^^0^356 9fflfllC^:^$ ttTV^2>c0"C. 
S*m-§-Z DATf4t^ Y?7J*\s*/*9 6 5i —65 
F ^M5o 

[0 0 6 6] ft|C^os/^«^»6 4tt, iS^g-^ID 
AT 4 - I DAT7C)Si:-C^ny^ffifFCK0-F 
CKF^m^li-5 0 hm^?6 5i -6 

5 F I4#^ a y^f|*FCK0-FCKF©4*)±^5 
T% *4 y^l 7com^/ff-^WDAT(75ffiS:«-^7 

[0067] ^tc, 1 vra»9* a e>&^5^>ttBi 

»9CDra, BnfeK*»««#tfA***tTV^V^t. t 

^ h^^ACO^-jgg^^jglCOV^T (A') = A — a A 

[0 0 6 8] Hi 3(4^00^^00^^^^^ ^ 
>7**—bX~t>Zo 2(4iltRfS*CTL 0 

dJ; *3 # 6 3fti|^^]^x.ibn, ^-f *y^7 7143 
«tt*J-C T L I d .fc 0 i«J9i» 7 0 W---HUft^ ^ tL4, -t: 

u- ? :v 6 8 Sbfe'fe^ '? > ^ Sic .1: o "C* S 5 tSS 



(9) 



ft. ftit/fi ft 5 -< > SrWM^tWifi.:®^- f S -&c> fc 
* K/7 i^flHfife§ii5, ffi. *— KSr 1 l-SS&L. jR 

10 0 6 9] rcnJ;-:)!C> D7/V?-f Aff)t.x 
AfNci4-?£3;iv iif/idiL/i.J; Tic. /i?>:fa*'<-i 09 

6 ~ t',±X^ta\\ 

[0 0 7 0] *(c±3£IBHS:»ft-f 5.*w*:«Wj;J:a 

loo7i| tto*». atr-stf^atif af— - 
L (sti) , sro«^(t-r=r^aiff3 tr— =e- F(c . 

T=f— mt%%ft-?Z> (ST 2) ., ^WJg^iCliJjjlfa 
*^<-^BBttfigA'575>*-*J^L (ST 3) , PBoTVS 
»&KI4a««5 hr—ftf^«r*fTL (ST 
4) . Hfii-»-Cv^5*-g-iaiiii«SEI3t^#-vM.<7>*-v y 
•r^lll, 1 lOli, t" y vftfl^BSte-ra 

(ST5) „ 

[0 0 7 2] ■^J^^^mYfMM'P^ CPUiiii 
■ffcf*— 9 SrK*» 9 fci* b , J8t«©tfc« 
(ST 6) . BJ[«Wfl:««:B«-i-**lCtt. AjjM&T 

ic, iBfiSa#a»5a»£^3£i-;h.i4\&i\, iieiJt^h 

IS * 7 ^ JblcJll|jl>i*ixT«tB $ tufc^** U T 5 o 
CPU11 teWMizilfcrzgc'klSM (j&BD £ t ;* h 

S^tOffi^, (xl", yl) , (x2 , y2 ) SrRAM 
4 2!CSSltrr5c 

[0073] ±fE2<HbSixfc:r-*££tf 

[0 0 7 4] AiftOttB&SttLfcS. 1^7 -Ml* 
itK (ST 7) . H6*»0*-f V •yi?&**v>m$h 

■M^aWfrft (ST 8) , 

[0 0 7 5] &iC0 1 7 !CT, ^WIC «fc 5 t * h ^7 

\\\%-%*-Sf--?k% 3 icciKi i 7 -C->i":'f-.fc Ui&ttlTttM 
feM s ?*h?fej5&?r.l 0 0 ft 2W&£ttflMN*ttff!M£i£tft l 0 

l frf^ilX-^^, 

[o o 7 e] &j£&ftW®±mn / £f&'t$\ 0 0(4. 



i^KUy^?9 5, £&£4rttfIiJ£{34HB£fi|S9 3 i 
IMJilS, pftlsd 2 iWc/> ^. hfttf:n> h>->'x^ 
9 4. 9 5!:it, CPU1 lA'fj, Si B»x2 , x 1 

3U<4. *q*raffl{g^2fcCHS** n y*ri?A7j$*lT:fe 
►J. C PU l l !c4 •5K!£$ixfc^i ? ^^fiSfcJtC^± 

[0 0 7 7] BJ&£fr$iflRW£j£8i; 1 0 1 11, PUtiS* 

* 9 - nan ^ •>* * * 9 7 . mfe^fivm®*- > 

KfiE U i^x ^ 9 8 , ei*SE*r5d««c(t-§-«±SB 9 6 J: 
^fftSSft. lftf5 2<@cO*.*- hfttf^v h'Uv'x? 9 
7, 98I1CPU1 llCcfcl?, 0 1 6 CO y 1 , y2 
*SC^$n5o S'l^*^^«-§-%*S)5 9 6t 

>), cpu i i(ij;oi$£*ft;fci^x?co{ii;j&i:fc 
vi mm tu /j -r s 8 

[0 0 7 8] ap*j, red 2oco^Si5 100, 10U 
<7)^a«a55T (H 1 6 ^CO^^T, k^h^ 
[0 0 7 9] 

tiaffiwffimfciftw] 

[m i ] hi (±z«>«n^ffisiartfe»dc(Ka«>«i«ffidt 

IB2] B)j2f±r«>*W^«5in*»j«3gil©IW»3Rro 
[13] B3»:CO«nUffi%IBIfe^fi&iitSlC«il1-5V 

IBS] 05liMjESipffl^^^^«ESrlftW-rsfc 
[a 6] 06 14*— K 0^*3 ttSBJjfeS^-Yvft 

[B 7 ] 0 7 lir «)»W<o— *16«K«5lBiftJRJ«*« 

{rfcftSt^ h^7A^[H]SSt 7 3til^iSr^-r7*a 

[0 8] H8(4^n S /4'«Sa5(r«lt5A*li*»S{w 
CO0 O 

[R9] 0 9 !4Jn»tt*Att|J0>iH*fll«r*i-0 a 

[PJ 1 0] 0 1 0{4(H-^I r UAT£O^(t;^*|-fC.'i"2)'§-<3 
^-cn^ft5r.ijT-j-[i c 
[SI 1 1] 01 1 i4(f-53-7.n ATtOjjn^^l'ar^-TKU 
[03 1 2 ] SI 1 2!4t.x h AffefigtEiSScOiijfF^rii'feRR 



(10) 



[i^ i 4i a i 4.'±t * h '/7 ^v^m^mom^m.m 
[g]i 5] b 1 5i±*wwz£z&?m<jmi¥&m>L 

tVn-f^ — h, 
[[*] 1 6] 1*1 1 6{±t x h r/7^f(£/i!tfflWfi"fJnfii!!E5r2ft 

la i 7 1 a i 7 j:s t x h y^^rnum® 

[HI 8] 01 8liJj^#7*±l::««£ftfcmfg£^ 



imi 9] El 1 9(t^^tlifacot^ h y?A«rf1s*Lfc 
B*<nftStt<jfc t * h AHA* 

[flF^-coa^i. 

7 

9 2-Ii*7.^ 
1 04-?U — ■■ h 
1 0 ' 
1 0 8-jfe3E3-=y h 

1 1 7 - -jsm^ 



2 - t- u 

9 1 •i^Lf©^^-— 
1 0 2-ffiftt%iS 

1 0 7-fH*Sg« 

1 1 6-l/VXa^7 h 



[HI] 



91 3 92 .1 




[i6l 



[08] 





or 


1 


1 


2 


1/2 


a 


1/2 


4 


1/4 


5 


1/4 


6 


1/4 


7 


1/4 


e 


1/8 






16 


1/16 




: 


32 

i 


1/32 


4096 


1/4096 
: 


L 8192 


1/8192 



MCK 
SLDTO — SLDT3 

FCKO 
FCK1 
FCK3 
FCKF 



TJTjnJTJTJTLn 

°1 1 |3|2|F|E » 



J"L 



JTL 



XL 



im9] 













CRST 










HCK 


















XDAT 


???7? 


2QO0H 


ioooh| sooh 


400H • 



ZO00H 



(11) 



[E12] 



12 H3W**CPUf -- 
1 5- jHOM | 




[HI 0] 



FDAT 


0 


W2 


3-6 


7— E 


F-1E 




3F— 
7E 


7F- 


FE~ 
1FE 


1FF— 
3FE 


3FF— 


7FF— 

_EEE_ 


FFF— 


1FFF 


COT20 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


XDAT 


2000H 


1000H 


BOOH 


40 OH 


200H 


100H 


80H 


4 OH 


20H 


10H 


8H 


4H 


2H 


1H 


SSL0-3 


0 


1 


2 


3 


4 




6 


7 


8 


9 


A 


B 


C 


D 


SDT j 0 


Q/2 


a/2' 


a/2 1 


a/2 4 


a/2' 


a/2* 


a/2' 


a/2* 


an* 


a/2 w 


a/2" 


a/2" 


a/2 1 ' 



(12) 



[09 3] 



r> A ^ <m <f 



3 

a. 

o 



GO 1 



CO 



$8" IS 



I OCT 



DM 

m 

mil 



to 

00 



S2 



\ 
■K 



oo 



CO 



w 

A 



CO 

oo 



air 
v 



oo 

88! 
□ 



(13) 



im4] 



[Kin] 



r 

m 
m 
fit 



OFh IFh 2Fh 3Fh ' SFti CPh DRi EFh FFh 

(a) 




EEB3 


1 nxfiAotoa 


0 


O— F 


1 


10 — 1F 


2* 


20 — 2F 


a 


30 — 3F 


4 


40 — 4F 


s 


50-SF 


6 


60 — 6F 


7 


70 — 7F 


8 


80 — 8F 


9 


90 — 9F 


A 


AO— AF 


B 


BO — BF 


C 


CO — CF 


0 


DO — DF 


E 


EO — EF 


F 


FO — FF 



<b) 



[@1 ll 



ZDAT =HSDT+XDAT 
IbittSI bit24l «• I bit13 I bftl 2~1 - I bttl I bitol 

IbttlSI bltl2l - I bttl 1 MtO I 



(HSOT) 
(XDAT) 

Ibtt25| blt24l -« 1 bill 3 I Mt12l »• I bltl I bltO I — — (2DAT) 




A 



(b) 



[Hi 2] 



MCK JTJT-TXJTJT_TTJTJTJTJ^ 
VDEN 
HO EN 



IDAT4— 7 

HO Z 
FCKO - 

H1 Z 
FCK1 _ 

H2 Z 
FCK2 _ 

HE Z 
FCKE - 



2000H 800QH 40000H ; 

U | if4flBW lTp M4«aUH I 



t t 
J-UTL 



r 

_T1 



t 

JT_ 



I 2M0H J MMQH ftflWIfl 



t 



t 



r 

JT- 



t i 
+ n U 



HF 
FCKF 



20000H 



r 



SLDTD-3 
CT1.0 



XDAT 



100QH 



(14) 




(15) 



[(3 13] 

MCK nJTXUTJTJTJOJTgTU^^ 

f 



VDEN 
HDEN 



IDAT4— 7 



HO 4^BBE 
T 



420O0H - 42OOOH/2«=210OOH 



FCKO 
H1 

FCK1 

H2 
FCK2 

HE 
FCKE 

HF 
FCKF 



t 

_n_ 



r u t 



HWMJIAHHHf 1AMQH I IB I 



31 



310OOH 



32000H 

rV- 



11000H 

=3= 



11 000 H 



t 



sldto-3 zmumimrt 

CTLO 1 L 

XDAT 



IWgFT 



E 



"TTOT 



[018] 




92 SCBtf?* 



■ [Hi 4] 

VDEN - 0 | . n # n 

hden - o j n n n n ru^ji ru^_Ji il^-JI 



SDTO 



FFE 1000 

hck 1 1 | L^_l L_*J L^-J L-0.J 1_ 

CDT20— 23 0 X 1H f~2H ff^jj 3H jfjfsHl 4H ^7H\ 8H jfj^BHX CH ' 

XDAT 2000H< ToOOH X BOOH fj f <"4O0H ff~^t 200H jjf \ 20H //ShI 2H 

800H 400H 

SSLO—3 0 t 1H j 2H ffzHX 3H JSiTlC 4H jjfzHX 8H //bh!( CH 



H a/2 X ■gqf TT T-^qfTlt a/2' / /7 T a/2* // f n gg 
a/2* a/2' a/2' a/2"" 



(16) 



mi 1 5 ] 



(EEED. 



ST1 




a^Jbf-Brffl— ST2 



ST6 



-ST5 



ST4 



YES 



3 



ST7 



-ST8 



C END ) 



(17) 



lOO 

94 



[mi 7] 



v/ 



95 



■ 93 



101 



97 



(a) 



^98 



96 



(b) 



